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(54) POLYLACTIC ACID-BASED RESIN COMPOSITION, MOLDED ARTICLE AND 
METHOD FOR PRODUCING THE MOLDED ARTICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polylactic acid-based resin composition from 
which a molded article having excellent tensile strength, impact strength and heat 
resistance is obtained in good moldability and the heat resistant polylactic acid-based resin 
molded article from the composition and to provide a method for producing the molded 
article. 

SOLUTION: This polylactic acid-based resin composition comprises 100 pts.wt. lactic acid- 
based polymer, 0.01-5.0 pts.wt. phosphate metal salt and 0.01-5.0 pts.wt. basic inorganic 
aluminum compound. This method for producing the molded article comprises melting the 
polylactic acid-based resin composition, filling the melted resin composition into a mold of 
a molding machine in which the molding temperature is set to a temperature not higher 
than a crystallization initiation temperature in DSC and not lower than the glass transition 
temperature and molding the resin composition while crystallizing the resin. 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The polylactic acid system resin constituent which contains the phosphoric ester metal salt 
0.01 - the 5.0 weight sections, and the basic inorganic aluminium compound 0.01 - the 5.0 weight 
sections in the lactic-acid system polymer 100 weight section. 

[Claim 2] The polylactic acid system resin constituent whose crystallization peak temperature [ in / 
including the crystalline-nucleus agent 0.01 - the 5.0 weight sections / to the lactic-acid system 
polymer 100 weight section / a scanning differential calorimeter (DSC) ] is 90-120 degrees C and the 
amount of heat of crystallization of whose is 20 or more J/g. 

[Claim 3] a phosphoric ester metal salt — the following general formula (1) or (2): — [Formula 1] 



(In a formula (1), Rl expresses the alkyl group of a hydrogen atom or the carbon atomic numbers 1- 
4. R2 and R3) Or may differ and the alkyl group of a hydrogen atom or the carbon atomic numbers 
1-12 is expressed, respectively, the same ~ Ml an alkali-metal atom, an alkaline-earth-metal atom, a 
zinc atom, or an aluminum atom — expressing ~ p — 1 or 2 — expressing — q — Ml When it is an 
alkali-metal atom, an alkaline-earth-metal atom, or a zinc atom, 0 is expressed, and when Ml is an 
aluminum atom, 1 or 2 is expressed. 
[Formula 2 ' 



(In a formula (2) R4, R5, and R6) Or may differ and the alkyl group of a hydrogen atom or the 
carbon atomic numbers 1-12 is expressed, respectively, the same — M2 an alkali-metal atom, an 
alkaline-earth-metal atom, a zinc atom, or an aluminum atom — expressing — p — 1 or 2 — expressing 
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— q -- M2 the time of being an alkali-metal atom, an alkaline-earth-metal atom, or a zinc atom — 0 — 
expressing — M2 When it is an aluminum atom, 1 or 2 is expressed. The polylactic acid system resin 
constituent containing at least one sort of an aromatic series organophosphate metal salt expressed 
according to claim 1 or 2. 

[Claim 4] a crystalline-nucleus agent — further — following general formula (3): — [Formula 3] 



in a formula (3), R7 and R8 are the same — or you may differ and the alkyl group of a hydrogen 
atom or the carbon atomic numbers 1-4 is expressed, respectively. However, R7 And R8 At least one 
side expresses the alkyl group of the carbon atomic numbers 1-4. R9 and RIO is the same — or you 
may differ and the alkyl group of a hydrogen atom or the carbon atomic numbers 1-4 is expressed, 
respectively. However, R9 And at least one side of RIO expresses the alkyl group of the carbon 
atomic numbers 1-4. Polylactic acid system resin constituent containing at least one sort chosen from 
the JIBEN zylidene sorbitol compound and aliphatic-carboxylic-acid metal salt which are expressed 
according to claim 3. 

[Claim 5] The polylactic acid system resin constituent according to claim 4 whose basic inorganic 
aluminium compound is at least one sort chosen from an aluminum hydroxide, an aluminum oxide, 
aluminum carbonate, or a hydrotalcite compound. 

[Claim 6] A hydrotalcite compound is following general formula (4):Lia Znb Mgc Aid. (OH) 
a+2b+2c+3d-2C03 and nH2 O (4) 

(-- in 0-3.0c, 0.1-6.0d show [ a / 0-5.0b ] 1.0-8.0 among a formula, and n shows 0-30.) - polylactic 
acid system resin constituent given in any 1 term of the claims 1-5 which are the compounds 
expressed. 

[Claim 7] The polylactic acid system resin constituent of claim 6 whose hydrotalcite compound is a 
lithium content hydrotalcite compound whose a of a general formula (4) is 0.1-5. 
[Claim 8] A polylactic acid system resin constituent given in any 1 term of the claims 1-7 which 
furthermore contain a water magnesium silicate (talc). 

[Claim 9] The polylactic acid system resin constituent according to claim 8 whose mean particle 
diameter of a water magnesium silicate (talc) is 10 micrometers or less. 

[Claim 10] Heat-resistant polylactic acid system resin mold goods which fabricated the polylactic 
acid system resin constituent of a publication in any 1 term of the claims 1-9, and were obtained. 
[Claim 1 1] The manufacture approach of the heat-resistant polylactic acid system resin mold goods 
which fuse the polylactic acid system resin constituent of a publication in any 1 term of the claims 1- 
9, and are characterized by fabricating filling up the metal mold of the making machine by which a 
temperature setup was carried out, and crystallizing the range more than the below crystallization 
initiation temperature glass transition temperature in a scanning differential calorimeter (DSC). 
[Claim 12] The manufacture approach of heat-resistant polylactic acid system resin mold goods 
according to claim 10 that a temperature setup of the die temperature is carried out in the range 
beyond the below crystallization initiation temperature crystallization termination temperature in a 
scanning differential calorimeter (DSC). 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the heat-resistant mold goods obtained from the 
polylactic acid system resin constituent and this resin with which the mold goods which have tensile 
strength, the outstanding impact strength, and outstanding thermal resistance are obtained with a 
sufficient moldability. Furthermore, this invention relates to the manufacture approach of heat-resistant 
polylactic acid system resin mold goods. 
[0002] 

[Description of the Prior Art] In recent years, from the standpoint of natural environment protection, the 
biodegradability polymer decomposed in natural environment and its mold goods are called for, and 
research of spontaneous decomposition nature resin, such as aliphatic series polyester, is done actively. 
Especially a lactic-acid system polymer has the melting point fully as high as 140-180 degrees C, and 
since it moreover excels in transparency, it is expected very much as a cast which employed wrapping 
and transparency efficiently. 

[0003] However, although the container by injection molding of a lactic-acid system polymer etc. is 
excellent in rigidity, thermal resistance is low, or both thermal resistance and shock resistance are low, 
for example, in the container, boiling water or a microwave oven cannot be used, but the application is 
limited. 

[0004] In having thermal resistance, die cooling needed to be made into long duration at the time of 
fabrication, or annealing treatment of the mold goods needed to be carried out after shaping, and it 
needed to crystallize to altitude. However, the cooling process of the long duration at the time of shaping 
is not practical, crystallization tends to become inadequate, and post-crystallization by annealing has the 
fault which is easy to transform in the process which mold goods crystallize. 
[0005] As an approach of gathering a crystallization rate, in order to promote crystallization of 
polyethylene terephthalate (PET), adding all the aromatic polyester impalpable powder that makes a 
terephthalic acid and resorcinol the main configuration units as a crystalline-nucleus agent is indicated 
by JP,60-86156,A. Thus, the approach of adding the nucleating additive for promoting crystallization is 
learned. 

[0006] JP,5-70696,A, the Patent Publication Heisei No. 504731 [ four to ] official report (WO No. 
90/01521 official report), a U.S. Pat. No. 5180765 number specification, the Patent Publication Heisei 
No. 504799 [ six to ] official report, and JP,4-220456,A are mentioned as an example which adds such 
an additive to the polymer which has biodegradability on the other hand. 

[0007] Mixing a calcium carbonate with a mean particle diameter of 20 micrometers or less and talc 10 
to 40% by the weight ratio as an ingredient of the container made from plastics to Polly 3 -hydroxy 
butyrate / Polly 3 -hydroxy BARIRETO copolymer, the poly caprolactone, or a biodegradable plastic 
like polylactic acid is indicated by JP,5-70696,A. However, this technique promotes decomposition of 
the biodegradable plastic after abandonment by addition of a lot of inorganic bulking agents, crystallizes 
a polymer, and does not raise thermal resistance. 
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[0008] In the Patent Publication Heisei No. 504731 [ four to ] official report (WO No. 90/01521 official 
report) By addition of the silica to lactide thermoplastics, and a bulking agent of an inorganic compound 
like a kaolinite Changing the property of a degree of hardness, reinforcement, and temperature resistance 
is indicated. In the example When 5 % of the weight of calcium lactates is blended for 5 minutes with a 
heating roller with a temperature of 170 degrees C as a nucleating additive to L and DL-lactide 
copolymer, it is indicated that the sheet has rigidity and reinforcement, and has bloomed cloudy, and 
degree of crystallinity increased. 

[0009] Although injection molding was carried out to the Patent Publication Heisei No. 504799 [ six to ] 

official report with the mold which the lactate and the benzoate are indicated as a nucleating additive, 

blended 1% of calcium lactate with the example at the poly lactide copolymer, and was held at about 85 

degrees C by the residence time for 2 minutes, since crystallization is inadequate, the example which 

carried out annealing at about 1 10-135 degrees C into the mold further is indicated. 

[0010] Although injection molding was actually tried as a nucleating additive to the lactic-acid system 

polymer at JP,8-193165,A using usual talc, the silica, the calcium lactate, etc., since molding is weak, 

the moldings which can be equal to practical use cannot be obtained slow [ a crystallization rate ]. 

Therefore, even if it uses such a lactic-acid system polymer for general injection molding, blow 

molding, and compression molding using usual talc, a silica, etc., a crystallization rate is slow, and the 

practical use thermal resistance of the moldings obtained is indicated that an application side has 

constraint with 100 degrees C or less since it is low and shock resistance is not strong, either. 

[001 1] By adding polyglycolic acid and its derivative to a Pori L-lactide etc. as a nucleating additive, 

and raising a crystallization rate, injection molding cycle time amount is shortened in JP,4-220456,A, 

and having the outstanding mechanical property is indicated. As an example of injection molding, as for 

the crystallization temperature in the case of having no nucleating additive, 45.5% is illustrated by 

nucleating additive addition 22.6% in cooldown delay 60 seconds. However, according to JP,8- 

193 165, A, the place which tried injection molding without actually putting a nucleating additive into a 

lactic-acid system polymer, and a die temperature which is indicated by JP,4-220456,A are indicated to 

have not been unable to fabricate on the conditions more than glass transition temperature. 

[0012] A heat shrink nature film is actually processed into a lactic-acid system polymer as a nucleating 

additive using a sorbitol compound and a phosphoric ester metal salt, and it is indicated by JP,2001- 

226571, A that the heating contraction property has been improved. However, the single thing is used as 

a nucleating additive and it is not a concomitant use system. 

[0013] 

[Problem(s) to be Solved by the Invention] The purpose of this invention has the mold goods which 
solve the problem of the above-mentioned conventional technique and have tensile strength, the 
outstanding impact strength, and outstanding thermal resistance in offering the polylactic acid system 
resin constituent obtained with a sufficient moldability. Moreover, the purpose of this invention is to 
offer the mold goods which consist of a polylactic acid system resin constituent which is excellent in 
thermal resistance and is excellent also in tensile strength and impact strength. Furthermore, the purpose 
of this invention is to offer the approach of manufacturing the polylactic acid system resin mold goods 
which are excellent in thermal resistance and are excellent also in tensile strength and impact strength 
from a polylactic acid system resin constituent. 
[0014] 

[Means for Solving the Problem] As a result of inquiring wholeheartedly, using an aromatic series 
organophosphate metal salt and a basic inorganic aluminium compound as a crystalline-nucleus agent, 
by using talc if needed using at least one sort in a JIBEN zylidene sorbitol compound, a basic inorganic 
aluminium compound, and an aliphatic-carboxylic-acid metal salt further, this invention persons find out 
that the above-mentioned purpose can be attained, and came to complete this invention. 
[0015] That is, this invention is a polylactic acid system resin constituent whose crystallization peak 
temperature [ in / including the phosphoric ester metal salt 0.01 - the 5.0 weight sections, and the basic 
inorganic aluminium compound 0.01 - the 5.0 weight sections / to the lactic-acid system polymer 100 
weight section / a scanning differential calorimeter (DSC) ] is 90-120 degrees C preferably as a 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1 0/1 7/2006 



JP,2003-192883,A [DETAILED DESCRIPTION] 



Page 3 of 12 



crystalline-nucleus agent and the amount of heat of crystallization of whose is 20 or more J/g. 
[0016] this invention - a phosphoric ester metal salt - the following general formula (1) or (2): -- 
[Formula 4] 



(In a formula (1), Rl expresses the alkyl group of a hydrogen atom or the carbon atomic numbers 1-4. 
R2 and R3) Or may differ and the alkyl group of a hydrogen atom or the carbon atomic numbers 1-12 is 
expressed, respectively, the same — Ml an alkali-metal atom, an alkaline-earth-metal atom, a zinc atom, 
or an aluminum atom - expressing — p - 1 or 2 -- expressing - q — Ml When it is an alkali-metal atom, 
an alkaline-earth-metal atom, or a zinc atom, 0 is expressed, and when Ml is an aluminum atom, 1 or 2 
is expressed. 
[Formula 5] 



(In a formula (2) R4, R5, and R6) Or may differ and the alkyl group of a hydrogen atom or the carbon 
atomic numbers 1-12 is expressed, respectively, the same - M2 an alkali-metal atom, an alkaline-earth- 
metal atom, a zinc atom, or an aluminum atom - expressing - p -- 1 or 2 - expressing - q - M2 the 
time of being an alkali-metal atom, an alkaline-earth-metal atom, or a zinc atom - 0 - expressing — M2 
When it is an aluminum atom, 1 or 2 is expressed. It is the aforementioned polylactic acid system resin 
constituent containing at least one sort of an aromatic series organophosphate metal salt expressed. 
[0017] this invention - a crystalline-nucleus agent - further — following general formula (3): — 
[Formula 6] 



in a formula (3), R7 and R8 are the same - or you may differ and the alkyl group of a hydrogen atom or 



[x] ID=000005 




P 



[7| ID=000007 
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the carbon atomic numbers 1-4 is expressed, respectively. However, R7 And R8 At least one side 
expresses the alkyl group of the carbon atomic numbers 1-4. R9 and RIO is the same — or you may 
differ and the alkyl group of a hydrogen atom or the carbon atomic numbers 1-4 is expressed, 
respectively. However, R9 And at least one side of RIO expresses the alkyl group of the carbon atomic 
numbers 1-4. It is the aforementioned polylactic acid system resin constituent containing at least one 
sort chosen from the JIBEN zylidene sorbitol compound and aliphatic-carboxylic-acid metal salt which 
are expressed. 

[0018] This invention is the aforementioned polylactic acid system resin constituent which contains a 
water magnesium silicate (talc) further in addition to a crystalline-nucleus agent. This invention is the 
aforementioned polylactic acid system resin constituent whose mean particle diameter of a water 
magnesium silicate (talc) is 10 micrometers or less. 

[0019] This invention is the heat-resistant polylactic acid system resin mold goods which fabricated one 

of the aforementioned polylactic acid system resin constituents, and were obtained. 

[0020] This invention is the manufacture approach of the heat-resistant polylactic acid system resin 

mold goods which fuse one of the aforementioned polylactic acid system resin constituents, and are 

characterized by fabricating filling up the metal mold of the making machine by which a temperature 

setup was carried out, and crystallizing the range more than the below crystallization initiation 

temperature glass transition temperature in a scanning differential calorimeter (DSC). 

[0021] This invention is the manufacture approach of the aforementioned heat-resistant polylactic acid 

system resin mold goods that a temperature setup of the die temperature is carried out in the range 

beyond the below crystallization initiation temperature crystallization termination temperature in a 

scanning differential calorimeter (DSC). 

[0022] 

[Embodiment of the Invention] In this invention, a polylactic acid copolymer besides a polylactic acid 
homopolymer is included with a lactic-acid system polymer. Moreover, you may be the blend polymer 
which makes a subject a polylactic acid homopolymer and/or a polylactic acid copolymer. 
[0023] the weight average molecular weight of a lactic-acid system polymer - general ~ 50,000- 
500,000 - it is 100,000-250,000 preferably. The physical properties which need weight average 
molecular weight practically less than 50,000 are not acquired, but on the other hand, if weight average 
molecular weight exceeds 500,000, a moldability will tend to worsen. 

[0024] moreover - although configuration mole-ratio ratios of length to diameter of the L-lactic acid 
unit in a lactic-acid system polymer and D-lactic-acid unit may be any of 100 / 0 - 0/100 - the high 
melting point - obtaining - the unit of either L-lactic acid or D-lactic acid - more than 75 mol % and 
the still higher melting point - obtaining - the unit of either L-lactic acid or D-lactic acid — more than 
90 mol % ~ containing is desirable. 

[0025] Copolymerization of other components with a as copolymerizable lactic-acid copolymer as a 
lactic-acid monomer or a lactide is carried out. As such other components, the various polyester which 
consists of the constituent of these versatility and various polyethers, such as dicarboxylic acid with the 
functional group of two or more ester bonding nature, polyhydric alcohol, hydroxycarboxylic acid, and 
lactone, various polycarbonates, etc. are mentioned. 

[0026] As dicarboxylic acid, a succinic acid, an adipic acid, an azelaic acid, a sebacic acid, a terephthalic 
acid, isophthalic acid, etc. are mentioned. 

[0027] As an example of polyhydric alcohol, ether glycols, such as aliphatic series polyhydric alcohol, 
such as aromatic series polyhydric alcohol, such as what carried out the addition reaction of the 
ethyleneoxide to the bisphenol, ethylene glycol, propylene glycol, butanediol, hexandiol, octanediol, a 
glycerol, sorbitan, trimethylol propane, and neopentyl glycol, a diethylene glycol, triethylene glycol, a 
polyethylene glycol, and a polypropylene glycol, etc. are mentioned. 

[0028] As an example of hydroxycarboxylic acid, what is indicated by a glycolic acid, a hydroxy butyl 
carboxylic acid, and other JP,6-184417,A is mentioned. 

[0029] As lactone, glycolide, epsilon-caprolactone glycolide, epsilon-caprolactone, beta propiolactone, 
delta-butyrolactone, beta- or gamma-butyrolactone, PIBARO lactone, delta-valerolactone, etc. are 
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mentioned. 

[0030] A lactic-acid system polymer is conventionally compounded by the well-known approach, 
namely, JP,7-33861,A, JP,59-96123,A, and the collection of macromolecule debate drafts — it is 
compoundable with the 44th volume, the direct dehydration condensation from a lactic-acid monomer 
3198 -3199 pages like a publication, or the ring opening polymerization of a lactic-acid annular dimer 
lactide. 

[0031] When performing direct dehydration condensation, L-lactic acid, D-lactic acid, DL-lactic acid, or 
which lactic acid of such mixture may be used. Moreover, when performing ring opening 
polymerization, L-lactide, D-lactide, DL-lactide, a meso-lactide, or which lactide of such mixture may 
be used. 

[0032] composition of a lactide, purification, and polymerization actuation — a U.S. Pat. No. 4057537 
number specification, the open Europe patent application No. 261572 specification, Polymer Bulletin, 
14, and 491-495 (1985) » and - It is variously indicated by the reference (1986) of Makromol Chem., 
187, 1611-1628, etc. [ for example, ] 

[0033] Although especially the catalyst used for this polymerization reaction is not limited, the well- 
known catalyst for lactic-acid polymerizations can be used for it. For example, lactic-acid tin, tartaric- 
acid tin, JIKAPURIRU acid tin, dilauryl acid tin, Dipalmitate tin, distearic acid tin, JIOREIN acid tin, 
alpha-naphthoic-acid tin, Tin system compounds, such as beta-naphthoic-acid tin and octylic acid tin, 
powder tin, Tin oxide; Zinc dust, zinc halide, a zinc oxide, organic zinc system compound; Titanium 
system compounds, such as tetra-propyl titanate; Zirconium system compounds, such as zirconium 
isopropoxide; Antimony system compounds, such as an antimony trioxide; Bisumuth oxide (III) etc. - 
bismuth system compound; an aluminum oxide — Aluminum system compounds, such as aluminum 
isopropoxide, etc. can be mentioned. 

[0034] Also in these, the catalyst which consists of tin or a tin compound is desirable especially from the 
point of activity. The amount of these catalysts used is about 0.001 - 5 % of the weight to a lactide, 
when performing ring opening polymerization. 

[0035] Under existence of the above-mentioned catalyst, although a polymerization reaction changes 
with catalyst kinds, it can usually be performed at the temperature of 100-220 degrees C. Moreover, it is 
also desirable to perform a two-step polymerization like a publication to JP,7-247345,A. 
[0036] Blend polymer is the mixture obtained by mixing a polylactic acid homopolymer and/or a lactic- 
acid copolymer, and aliphatic series polyester other than polylactic acid, and fusing, and the blend of 
aliphatic series polyester other than polylactic acid can give flexibility and shock resistance to mold 
goods. The weight rates of a blend are usually aliphatic series polyester 10 other than polylactic acid - 
100 weight sections extent to the polylactic acid homopolymer and/or lactic-acid copolymer 100 weight 
section. 

[0037] In this invention, compound of one sort of polymers or two or more sorts of polymers is 
sufficient as aliphatic series polyester other than polylactic acid (only henceforth "aliphatic series 
polyester 1 '), for example, the polymer which consists of an aliphatic-carboxylic-acid component and a 
fatty alcohol component as a polymer, the aliphatic series hydroxycarboxylic acid polymer obtained by 
carrying out ring opening polymerization of the cyclic anhydrides, such as epsilon-caprolactone, are 
mentioned. In order to obtain these, there are an approach of carrying out direct polymerization and 
obtaining a high molecular weight object, and an indirect method of obtaining a high molecular weight 
object by a chain elongation agent etc., after carrying out a polymerization to oligomer extent. 
Moreover, as long as aliphatic series polyester is a polymer constituted mainly including the above- 
mentioned aliphatic series monomer component, it may be a copolymer or may be mixture with other 
resin. 

[0038] As for the aliphatic series polyester used for this invention, it is desirable to consist of aliphatic 
series dicarboxylic acid and aliphatic series diol. As aliphatic series dicarboxylic acid, compounds, such 
as a succinic acid, an adipic acid, a suberic acid, a sebacic acid, and dodecanoic acid, or these 
anhydrides, and a derivative are mentioned. On the other hand, as aliphatic series diol, glycol system 
compounds, such as ethylene glycol, butanediol, hexandiol, octanediol, and cyclohexane dimethanol, 
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and these derivatives are common. Each of such aliphatic series dicarboxylic acid and aliphatic series 
diols are monomer compounds with the alkylene group, cyclo ring machine, or cyclo alkylene group of 
carbon numbers 2-10. Aliphatic series polyester is manufactured by the condensation polymerization of 
the monomer compound chosen from these aliphatic series dicarboxylic acid and aliphatic series diol. In 
any of a carboxylic-acid component or an alcoholic component, it does not matter even if it uses two or 
more sorts. 

[0039] Moreover, the carboxylic acid, alcohol, or hydroxycarboxylic acid of many organic functions of 
three or more organic functions may be used as a component of aliphatic series polyester in order to 
prepare branching into a polymer for improvement in melt viscosity. The polymer which will be 
obtained if it uses so much has the structure of cross linkage, it may stop being thermoplasticity, and 
even if these components are thermoplasticity, they may produce the micro gel which had the structure 
of cross linkage in altitude partially. Therefore, the rates that the component of these three or more 
organic functions is contained in a polymer are very few, and are contained in extent which is not what 
influences the chemical property of a polymer, and a physical property greatly. As a polyfunctional 
component, a malic acid, a tartaric acid, a citric acid, trimellitic acid, pyromellitic acid or a pen TAERI 
slit, trimethylol propane, etc. can be used. 

[0040] Among the manufacture approaches of aliphatic series polyester, a direct polymerization method 
chooses the above-mentioned compound, and is included in a compound, or is an approach of obtaining 
a high molecular weight object, removing the moisture generated during a polymerization. Moreover, 
after an indirect polymerization method chooses the above-mentioned compound and it carries out a 
polymerization to oligomer extent, it is the approach of carrying out macromolecule quantification for 
the purpose of molecular-weight increase using diisocyanate compounds, such as a small amount of 
chain elongation agent, for example, hexamethylene di-isocyanate, isophorone diisocyanate, xylylene 
diisocyanate, and diphenylmethane diisocyanate. Or there is a method of obtaining aliphatic series 
polyester carbonate using a carbonate compound. 

[0041] the polylactic acid system resin constituent of this invention contains a phosphoric ester metal 
salt, and the basic inorganic aluminium compounds of each 0.01 - and the 5.0 weight sections in the 
lactic-acid system polymer 100 weight section. 

[0042] Although especially a class is not limited in this invention, as for a crystalline-nucleus agent, it is 
desirable that at least one sort of an aromatic series organophosphate metal salt expressed with said 
general formula (1) or (2) is included. 

[0043] It sets at a ceremony (1) and is Rl. The alkyl group of a hydrogen atom or the carbon atomic 
numbers 1-4 is expressed. Rl As an alkyl group of the carbon atomic numbers 1-4 shown, methyl, ethyl, 
propyl, isopropyl, butyl, the 2nd butyl, isobutyl, etc. are mentioned. R2 And R3 the same - or you may 
differ and the alkyl group of a hydrogen atom or the carbon atomic numbers 1-12 is expressed, 
respectively. R2 And R3 As an alkyl group of the carbon atomic numbers 1-12 shown, methyl, ethyl, 
propyl, isopropyl, butyl, the 2nd butyl, tertiary butyl, amyl, the 3rd amyl, hexyl, heptyl, octyl, iso octyl, 
the 3rd octyl, 2-ethylhexyl, nonyl, iso nonyl, DESHIRU, isodecyl, undecyl, dodecyl, the 3rd dodecyl, 
etc. are mentioned. Ml Alkaline-earth-metal atoms, such as alkali-metal atoms, such as Li, Na, and K, 
and Mg, calcium, a zinc atom, or an aluminum atom is expressed, p expresses 1 or 2 and q is Ml. When 
it is an alkali-metal atom, an alkaline-earth-metal atom, or a zinc atom, 0 is expressed, and it is Ml. 
When it is an aluminum atom, 1 or 2 is expressed. 

[0044] As a desirable thing among the phosphoric ester metal salts expressed with a formula (1), it is 
Rl, for example. : H, R2 : t-butyl, R3 : The thing of t-butyl is mentioned. 

[0045] a formula (2) - setting - R4 and R5 And R6 the same - or you may differ and the alkyl group of 
a hydrogen atom or the carbon atomic numbers 1-12 is expressed, respectively. R4 and R5 And R6 As 
an alkyl group of the carbon atomic numbers 1-12 shown, it is R2 and R3 in a formula (1). The alkyl 
group same with having mentioned is illustrated. M2 Alkaline-earth-metal atoms, such as alkali-metal 
atoms, such as Li, Na, and K, and Mg, calcium, a zinc atom, or an aluminum atom is expressed, p 
expresses 1 or 2 and q is M2. When it is an alkali-metal atom, an alkaline-earth-metal atom, or a zinc 
atom, 0 is expressed, and it is M2. When it is an aluminum atom, 1 or 2 is expressed. 
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[0046] As a desirable thing among the phosphoric ester metal salts expressed with a formula (2), it is 
R4, for example. ; A methyl group, R5 : t-butyl, R6 : The thing of a methyl group is mentioned. 
[0047] as what is marketed among phosphoric ester metal salts - for example, the Asahi Denka Kogyo 
K.K. make -- there are ADEKA stub NA-10, NA-1 1, NA-21, NA-30, and NA-35 grade, and a class and 
grade can be chosen as arbitration according to each purpose of use. 

[0048] Especially the synthetic approach of an aromatic series organophosphate metal salt is not limited, 
and could be compounded by what kind of well-known approach. 

[0049] As for the polylactic acid system resin constituent of this invention, it is also desirable that at 
least one sort further chosen from the JIBEN zylidene sorbitol compound and aliphatic-carboxylic-acid 
metal salt which are expressed with said general formula (3) other than said aromatic series 
organophosphate metal salt and a basic inorganic aluminium compound as a crystalline-nucleus agent is 
included. 

[0050] the formula (3) showing a JIBEN zylidene sorbitol compound ~ setting ~ R7 And R8 the same - 
or you may differ and the alkyl group of a hydrogen atom or the carbon atomic numbers 1-4 is 
expressed, respectively. However, R7 And R8 At least one side expresses the alkyl group of the carbon 
atomic numbers 1-4. R7 And R8 As an alkyl group of the carbon atomic numbers 1-4 shown, methyl, 
ethyl, propyl, isopropyl, butyl, isobutyl, the 2nd butyl, tertiary butyl, etc. are mentioned, and a methyl 
group is desirable. R9 and R10 is the same - or you may differ and the alkyl group of a hydrogen atom 
or the carbon atomic numbers 1-4 is expressed, respectively. However, R9 And at least one side of R10 
expresses the alkyl group of the carbon atomic numbers 1-4. R9 As an alkyl group of the carbon atomic 
numbers 1-4 which reaches and is shown by R10, it is R7 and R8. The alkyl group same with having 
mentioned is illustrated and a methyl group is desirable. As a JIBEN zylidene sorbitol compound, it is 
R7. : A methyl group, R8 : H, R9 : A methyl group and the thing of R10:H are desirable. 
[0051] The hydrotalcites which the basic inorganic aluminium compound used for this invention is an 
inorganic aluminium compound which has the adsorption capacity of the acid, for example, are 
expressed with an aluminum oxide, an aluminum hydroxide, aluminum carbonate, and the following 
type are mentioned, and it can use irrespective of the existence of the particle size and water of 
crystallization. 
[0052] 

Lia Znb Mgc Aid (OH) a+2b+2c+3d-2C03 and nH2 O (4) 

(In 0-3.0c, 0.1-6.0d show [ a / 0-5.0b ] 1.0-8.0 among a formula, and n shows 0-30.) 
[0053] As a hydrotalcite compound used for this invention, you may be a natural product and may be 
synthetic compounds. As a synthetic approach, a well-known approach given in JP,46-2280,B, JP,50- 
30039,B, JP,51-29129,B, JP,61- 174270, A, JP,6-248109,A, etc. can be illustrated. Moreover, in this 
invention, it is possible to use it, without being restricted to the crystal structure, crystal particle 
diameter, etc. As a hydrotalcite compound, the compound expressed with said general formula (4) is 
desirable, and the compound containing especially a lithium is desirable. Specifically, it is Lil.8 Mg0.6 
aluminum4. (OH)18C03 and 3.6H2 0, and Li2 aluminum4 (OH)14C03 and 4H2 O, Lil.6 Mgl.2 
aluminum4 (OH)14C03 and Li2.4 Mg0.3 aluminum4 (OH)13C03 and 4.6H2 O, Li3.2 Mg2.4 
aluminum2 (OH)12C03 and 3.3H2 O, and Li2.4Mg0.8 aluminum6 (OH)20CO3, 5.2H2 O, etc. are 
mentioned. Moreover, as a commercial item, LMA by Fuji chemistry incorporated company is 
mentioned. 

[0054] Moreover, what covered the front face of the above-mentioned hydrotalcite compound with the 
higher fatty acid like stearin acid, the higher-fatty-acid metal salt like an oleic acid alkali-metal salt, the 
organic sulfonic-acid metal salt like the dodecylbenzenesulfonic acid alkali-metal salt, a higher-fatty- 
acid amide, higher- fatty-acid ester, or a wax can be used. 

[0055] As aliphatic carboxylic acid which constitutes the aliphatic-carboxylic-acid metal salt used for 
this invention, the aliphatic carboxylic acid of the carbon atomic numbers 8-30, such as octylic acid, neo 
octylic acid, a decanoic acid, a lauric acid, a myristic acid, a palmitic acid, stearin acid, oleic acid, a 
ricinoleic acid, behenic acid, and a triacontanoic acid, etc. is mentioned, for example. Moreover, as a 
metal which constitutes an aliphatic-carboxylic-acid metal salt, aluminum, lead, zinc, etc. are mentioned, 
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for example as metals of alkaline-earth-metal; others, such as alkali-metal; magnesium, such as a 
lithium, sodium, and a potassium, calcium, and barium. Neutral salt is preferably good, although these 
may be basicity or may be neutral salt. 

[0056] The addition of the said aromatic series organophosphate metal salt and the basic inorganic 
aluminium compound which are used as a crystalline-nucleus agent in this invention is the 0.01 - 5.0 
weight section respectively to the lactic-acid system polymer 100 weight section, and is 0.1 - 3 weight 
section preferably. When a crystalline-nucleus dose is under the 0.01 weight section, since the physical 
properties of the mold goods from polylactic acid system resin will fall if the effectiveness of addition 
may become inadequate and the 5.0 weight sections are exceeded on the other hand, it is not desirable. 
When using further at least one sort chosen from said JIB EN zylidene sorbitol compound and an 
aliphatic-carboxylic-acid metal salt as an additional component as a crystalline-nucleus agent besides 
said aromatic series organophosphate metal salt and a basic inorganic aluminium compound, especially 
these operating rates are arbitrary, without being limited. For example, it is good to use the remainder as 
an additional component among the amounts of the whole crystalline-nucleus agent, using said aromatic 
series organophosphate metal salt about 20 to 80% of the weight. The addition and the operating rate of 
a crystalline-nucleus agent are suitably chosen according to the class of lactic-acid system polymer, and 
the target mold goods. 

[0057] Although especially a class is not limited to the polylactic acid system resin constituent of this 
invention, a water magnesium silicate (talc) is still more desirable. 

[0058] As for the mean particle diameter of a water magnesium silicate (talc), it is desirable that it is 10 
micrometers or less, and it is more desirable that it is 1-5 micrometers. Although it is effective even if it 
uses the talc of the mean particle diameter exceeding 10 micrometers, in the case of 10 micrometers or 
less, the formation facilitatory effect of a crystalline nucleus is more high, and its thermal resistance of 
mold goods can improve more. 

[0059] As for the loadings of a water magnesium silicate (talc), it is desirable to consider as the 0.01 - 
5.0 weight section, and it is more desirable to consider as the 0.01 - 3.0 weight section. In the loadings 
of under the 0.01 weight section, when the effectiveness of addition is seldom acquired but considers as 
the loadings more than the 5.0 weight sections, nebula may arise in a resin constituent. 
[0060] In this invention, especially the approach of blending each additive component of a crystalline- 
nucleus agent with a lactic-acid system polymer is not restricted, and can be conventionally performed 
by the well-known approach. For example, lactic-acid system polymer powder or a pellet, and additive 
each component may be mixed with dryblend, respectively, and it does not matter even if a part of 
additive component and it carries out the dryblend of other components later. For example, what is 
necessary is to mix using a mill roll, a Banbury mixer, a super mixer, etc., and just to knead using a 
monopodium or a twin screw extruder. This mixed kneading is usually performed at the temperature of 
about 120-220 degrees C. Moreover, an additive component may be added in the polymerization phase 
of a lactic-acid system polymer. Moreover, the masterbatch which contains additive each component by 
high concentration can be generated, and the approach of adding this to a lactic-acid system polymer etc. 
can be used. 

[0061] Furthermore, various additives, such as a well-known plasticizer, an antioxidant, a 
thermostabilizer, light stabilizer, an ultraviolet ray absorbent, a pigment, a coloring agent, various fillers, 
an antistatic agent, a release agent, perfume, lubricant, a flame retarder, a foaming agent, a bulking 
agent, antibacterial and an antifungal agent, and other nucleation agents, may be conventionally blended 
with the polylactic acid system resin constituent in this invention if needed. 

[0062] 90-120 degrees C of crystallization peak temperature [ in / in the polylactic acid system resin 
constituent of this invention / a scanning differential calorimeter (DSC) ] are 95-1 15 degrees C 
preferably, and 20 or more J/g of the amount of heat of crystallization is 21 J/g or more preferably. 
Although especially the upper limit of the amount of heat of crystallization is not defined, it is 60 J/g 
extent. The cooldown delay at the time of fabrication becomes it long that this crystallization peak 
temperature is less than 90 degrees C, on the other hand, if crystallization peak temperature exceeds 120 
degrees C, a cooldown delay will become [ a die temperature ] high for a long time, and a molding cycle 
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will all become long. Moreover, the moldability in the temperature which can be crystallized worsens 
that this amount of heat of crystallization is less than 20 J/g, and the thermal resistance of the mold 
goods obtained is inferior, and tensile strength and impact strength are also inferior. 
[0063] This invention relates also to the heat-resistant mold goods obtained from the above-mentioned 
polylactic acid system resin constituent, and its manufacture approach. 

[0064] Although there is the approach of carrying out annealing at the temperature which can crystallize 
a moldings in order to crystallize a polylactic acid system resin constituent, there is a fault which mold 
goods tend to transform in the crystallization process of annealing. Then, when fabricating a polylactic 
acid system resin constituent constituent, it is set as the temperature which can crystallize shaping metal 
mold, and how to carry out fixed time amount maintenance can be considered. 

[0065] In this invention, a polylactic acid system resin constituent is fused, and it fabricates by filling up 
the temperature requirement more than the below crystallization initiation temperature glass transition 
temperature in the temperature (DSC), i.e., a scanning differential calorimeter, which can be 
crystallized, and the metal mold of the making machine preferably set as the temperature requirement 
beyond below crystallization initiation temperature crystallization termination temperature, and carrying 
out fixed time amount maintenance, making it crystallize. Since the polylactic acid system resin 
constituent of this invention is constituted including the crystalline-nucleus agent as mentioned above, 
crystallization is completed within metal mold and polylactic acid system resin mold goods excellent in 
thermal resistance and shock resistance are obtained. 

[0066] since a setup of a die temperature changes with classes of polylactic acid system resin constituent 
to fabricate ~ beforehand - DSC ~ law - crystallization temperature (crystallization peak temperature, 
crystallization initiation temperature, crystallization termination temperature) - measuring - the 
temperature requirement more than below crystallization initiation temperature glass transition 
temperature - it considers as the temperature requirement beyond below crystallization initiation 
temperature crystallization termination temperature preferably. If it is this temperature requirement, it 
can crystallize easily and mold goods with still more sufficient dimensional accuracy can be obtained. If 
it separates from this range, since crystallization becomes slow and the solidification time amount at the 
time of shaping also becomes long, it is not suitable practically. 

[0067] It can face fabricating the polylactic acid system resin constituent of this invention, the same 
injection molding as general plastics, blow molding, a vacuum forming, compression molding, etc. can 
be fabricated, and various mold goods, such as a rod, a bottle, and a container, can be obtained easily. 
[0068] In this invention and the following examples, the polystyrene reduced property according [ the 
weight average molecular weight (Mw) of a lactic-acid system polymer ] to GPC analysis, 
crystallization temperature, and the amount of heat of crystallization measured the sample which held 
the amount of samples of lOmg of a pellet for 5 minutes after the temperature up from a room 
temperature to 200 degrees C by 50 degrees C / min at the temperature fall rate of 5 degrees C / min 
with the scanning differential calorimeter (the Shimadzu make, DSC-60). Moreover, a tension test is JIS. 
K To 71 13 (No. 1 test piece), an Izod impact test is JIS. K It applied to 71 10 (No. 2 test piece with a 
notch) correspondingly, respectively. 

[0069] Setting to this invention, a heat-resistant index is JIS. K The Takani pile deflection temperature 
of 7207 A law was used. Applying the bending stress of 1 .8MPa(s) to the test piece in a hot bath tub, the 
Takani pile deflection temperature carries out the temperature up of the heating medium with constant 
speed, and means the temperature of a heating medium when a test piece reaches the regular amount of 
deflections. Although the Takani pile deflection temperature of the heat-resistant polylactic acid system 
resin mold goods of this invention changes with additions of a crystalline-nucleus agent, it is 80 degrees 
C or more practically also, for example in components of a household-electric-appliances supply which 
are not comparatively exposed to an elevated temperature, its 90 degrees C or more are desirable, and its 
100 degrees C or more are more desirable. Although an upper limit is not defined, it is about 140 
degrees C. 
[0070] 

[Example] Although an example is given to below and this invention is explained to it still more 
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concretely, this invention is not limited to these examples. 

[0071] The dryblend of the combination component shown in the [example 1] table 1 was carried out, 
melting mixing was carried out for an average of 4 minutes with the 200-degree C 2 shaft kneading 
extruder, it extruded in the shape of a strand from the mouthpiece, and after water cooling, it cut and the 
pellet of the lactic-acid system polymer constituent containing a crystalline-nucleus agent was obtained. 
As a result of measuring DSC of the obtained pellet, for crystallization peak temperature, 105 degrees C 
and crystallization initiation temperature were [ 95 degrees C and the amount of heat of crystallization of 
116 degrees C and crystallization termination temperature ] 35J/g. 

[0072] After carrying out the vacuum drying of the obtained pellet at 80 degrees C and making it an 
absolute dry condition, the die temperature was kept at 100 degrees C, the cooldown delay was kept at 
45sec(s), and the test piece for JIS physical-properties evaluation was obtained with injection molding. 
The evaluation result of these test pieces is shown in Table 2. 

[0073] The pellet of a lactic-acid system polymer constituent was obtained like the example 1 except 
having used the combination component shown in the [example 2] table 1. As a result of measuring 
DSC of the obtained pellet, for crystallization peak temperature, 114 degrees C and crystallization 
initiation temperature were [ 104 degrees C and the amount of heat of crystallization of 125 degrees C 
and crystallization termination temperature ] 33J/g. The test piece for JIS physical-properties evaluation 
was obtained from the obtained pellet with injection molding like the example 1 . The evaluation result 
of these test pieces is shown in Table 2. 

[0074] The pellet of a lactic-acid system polymer constituent was obtained like the example 1 except 
having used the combination component shown in the [example 3] table 1. As a result of measuring 
DSC of the obtained pellet, for crystallization peak temperature, 99 degrees C and crystallization 
initiation temperature were [ 83 degrees C and the amount of heat of crystallization of 104 degrees C 
and crystallization termination temperature ] 28J/g. The test piece for JIS physical-properties evaluation 
was obtained from the obtained pellet with injection molding like the example 1. The evaluation result 
of these test pieces is shown in Table 2. 

[0075] The pellet of a lactic-acid system polymer constituent was obtained like the example 1 except 
having used the combination component shown in the [example 4] table 1. As a result of measuring 
DSC of the obtained pellet, for crystallization peak temperature, 1 12 degrees C and crystallization 
initiation temperature were [101 degrees C and the amount of heat of crystallization of 122 degrees C 
and crystallization termination temperature ] 42J/g. The test piece for JIS physical-properties evaluation 
was obtained from the obtained pellet with injection molding like the example 1. The evaluation result 
of these test pieces is shown in Table 2. 

[0076] The pellet of a lactic-acid system polymer constituent was obtained like the example 1 except 
having used the combination component shown in the [example 5] table 1 . As a result of measuring 
DSC of the obtained pellet, for crystallization peak temperature, 100 degrees C and crystallization 
initiation temperature were [ 96 degrees C and the amount of heat of crystallization of 105 degrees C 
and crystallization termination temperature ] 25 J/g. The test piece for JIS physical-properties evaluation 
was obtained from the obtained pellet with injection molding like the example 1. The evaluation result 
of these test pieces is shown in Table 2. 

[0077] As shown in the [example 1 of comparison] table 1, melting mixing of the polylactic acid as a 
component was carried out for an average of 4 minutes with the 200-degree C 2 shaft kneading extruder, 
from the mouthpiece, it extruded in the shape of a strand, and after water cooling, it cut and the pellet of 
polylactic acid was obtained. As a result of measuring DSC of the obtained pellet, for crystallization 
peak temperature, 99 degrees C and crystallization initiation temperature were [ 85 degrees C and the 
amount of heat of crystallization of 1 12 degrees C and crystallization termination temperature ] 15 J/g. 
[0078] It was not able to unmold, although injection molding was performed on the conditions which 
kept the die temperature at 100 degrees C, and kept the cooldown delay at 45sec(s) after carrying out the 
vacuum drying of the obtained pellet at 80 degrees C and making it an absolute dry condition. After 
carrying out the vacuum drying of the obtained pellet at 80 degrees C and making it an absolute dry 
condition, the die temperature was kept at 40 degrees C, the cooldown delay was kept at 45sec(s), and 
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the test piece for JIS physical-properties evaluation was obtained with injection molding. The evaluation 
result of these test pieces is shown in Table 2. 

[0079] The pellet of a lactic-acid system polymer constituent was obtained like the example 1 except 
having used the combination component shown in the [example 2 of comparison] table 1. As a result of 
measuring DSC of the obtained pellet, for crystallization peak temperature, 101 degrees C and 
crystallization initiation temperature were [ 90 degrees C and the amount of heat of crystallization of 
115 degrees C and crystallization termination temperature ] 16J/g. 

[0080] It was not able to unmold, although injection molding was performed on the conditions which 
kept the die temperature at 100 degrees C, and kept the cooldown delay at 45sec(s) after carrying out the 
vacuum drying of the obtained pellet at 80 degrees C and making it an absolute dry condition. After 
carrying out the vacuum drying of the obtained pellet at 80 degrees C and making it an absolute dry 
condition, the die temperature was kept at 40 degrees C, the cooldown delay was kept at 45sec(s), and 
the test piece for JIS physical-properties evaluation was obtained with injection molding. The evaluation 
result of these test pieces is shown in Table 2. 
[0081] 
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[0082] 
[Table 2] 

g ID=000009 



[0083] Since the injection-molded product was obtained from Table 1 and 2 using the lactic-acid system 
polymer constituent which agreed in this invention in the examples 1-5, any mold goods were excellent 
in thermal resistance, tensile strength, a modulus of elasticity in tension, and Izod impactive strength. In 
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the examples 2 and 4, since talc was blended into the lactic-acid system polymer constituent in addition 
to the crystalline-nucleus agent, higher thermal resistance was obtained. On the other hand, in the 
example 1 of a comparison, a crystalline-nucleus agent was not blended, but the moldability was bad, 
the thermal resistance of mold goods was inferior, and reinforcement was also inferior. In the example 2 
of a comparison, although the crystalline-nucleus agent was blended, since the amount of heat of 
crystallization was small, its moldability was bad, the thermal resistance of mold goods was inferior in 
it, and reinforcement was also inferior in it. 
[0084] 

[Effect of the Invention] According to this invention, the crystallization rate of a lactic-acid system 
polymer can be made quick by blending a crystalline-germ agent to a lactic-acid system polymer, 
without reducing tensile strength and impact strength. Furthermore, mold goods excellent in thermal 
resistance are obtained by carrying out crystallization processing of this lactic-acid system polymer 
constituent within metal mold. 

[0085] The polylactic acid system resin constituent with which the mold goods which have tensile 
strength, the outstanding impact strength, and outstanding thermal resistance according to this invention 
are obtained with a sufficient moldability is offered, and the high manufacture approach of the simple 
productive efficiency of the heat-resistant polylactic acid system resin mold goods which are excellent in 
tensile strength and impact strength, and heat-resistant polylactic acid system resin mold goods is 
offered. 



[Translation done.] 
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(^^> a d:0~5. 0. bfi0~3. 0, cfiO. 1 
— 6. 0. dfil. 0 — 8. 0£^L> 

(4) <£>aj^0. 1— 5X£>£y ^*A$fiV^ Kp^ 

lO/zmP^Tm »*358{3lEtt(7>jKy 
0] 1 - 9 o 5 fe^^f ^ 1 

*y%itXMM0BA. 

tf (dsc) ^*3*t5Jte*{kH»««aT^7^e»a 

J*»ftS*ft*sfe**r5^fct«rtfci:-r«, BUMS* 

[»*«i2] &3uueas« jfeaEffl^snRsw- ids 30 
[0001] 

[*WOJHi-Stt«»Sfl #3593 f*. «^fc5l«SS«, 

fMi 0 B p^M^&Cit5 0 40 
[0 0 0 2] 

1 4 0-1 8 Otir+SHcBK, l^t)3^ftCiix6 

[0003] u&>Ltta*e>, ?L»*^y^-o*mifiS;?g 
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[mxme] ^ Yx2*nv^-< vit^mtK tie-as* 

(4) : 

icod-tCOj • nH 2 O (4) 
[0 0 0 4] »«H4S:*'r5l5:«:J«*inx«P*!:4t5!?ftai 

[0 0 0 5] J**fta«Sr±tf 5^rifet IT, 0»;ttf, 
»»BB6 0-8 6 1 5 6^«im TKy^c^UV^U 
:7*t^-h (PET) (OiB»ftSr<sai-t-5fc«). £A« 

5 ±3jr#JR# y 3i * ^ * iRAnr £ r * # SE* £ 

[0 0 0 6] ^/SttSr^Ti-^TKy ^-^rt^J: 

5***D3*J**D^_S«i: tt, ffl¥5-7 0 6 9 6f 
4-504731 4^«R (WO 9 0/0 
1 5 2 . 7Kll#rF5 1 8 0 7 6 5*93»». 

#^E¥ 6-504799 #2r«L #Pi¥4 - 2 2 0 4 5 

[0 0 0 7] ^mW^ 5- 7 0 6 9 6 ^ 

i/- h/^y - 3 - 1 KP^^y h*i^*, tK 

y^^a^^ hv*>-5i^i^y»LK^J:5*^»tt^ 
A, ^/w^SraSJt-ei 0-4 0%il^t5r ^dSH^ 

[0 0 0 8] 4#^¥4- 5 0 4 7 3 1 (WO 9 

o/oi52i^i) Ktt, ^ ^ ^ Y^\W&rfy ^ 

It%^lgl 7 0trt»D-/K*5^l/yKL 

[0 0 0 9] «F^*P 6-504799 &$J 
ffUctt. /-Ky ^^f 1 K=»sKy ^-(- l%^fLK*/Uv^9 



( 4 ) 

5 

*5^t#Sj 110-13 5 < c-cr--y v^Lfc«j6Sia« 

[0 0 1 0 J WM¥8 - 1 9 3 1 6 5^«^tt % HBR 

mx#m<* »btt5*««^jifflwjRttds i o ow 

[0 0 1 1 ] 4$|P!¥4 - 2 2 0 4 5 6»4M«Ctt, 

t u-c#y ^y 3-;m»^©Ri**#y l-^ 

22. 6%, WW0t4 5. 5%^M^£*XT^£ 0 
L*pU W8-1 9 3 1 6 5tM(a$^, Hgg 

0f. «M?4 - 2 2 0 4 5 6 f^«lwE«SttT^5 J: 
[001 2 ] 4#Hf] 2001-226571 

<5 e U&*Ltt*flfc UTf±, *— <7>fctf>&ft/BL"t;fc5*K 
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[0 0 13] 
[00141 

f^/S ct^y^ y fyy^t' i — M\&m. 
[0 0 15] -r*fo%**Mfl. ILK^^y -^-1 0 0 

1-5. ommn&£vtm.m&mmT/\s*~$j*4k<£vo 

0. 0 1-5. 0li»tt*, »* L < ttjfejEffl*** 
!»*«■ (DSC) I:::i3tt5»affcfcr-*ift«#9 0-1 

[0 0 16] #3SWfi. y>-K^^^/^M*^, TIE 
(1) Xtt (2) : 

Ub4] 




(l) ^*3t>X, R, tt^JDK^XttasWIK^* 1 



l p 

piiixii2!:SU q**Mi ^r/u^y&jR 
K-^x T/u*y±JS^JRW J ?-XttffiftW J f-w4:#liOS: 

-To ) 



( 5 ) 



2003-192883 



(HO* 



-M 2 




(=£ (2) (Cjol^T. R< s Rs &tfR 8 f*. l^-Xfi 
J^£:gU pfil 3012 £^EU qliMz ^T/^y 



10 



(2) 



[ooi7] *mw&. feMtmm^b^, tis-^ 

(3) : 
lit 6] 




(3) 



(it (3) |C*SI>T. R 7 &tfR 8 RJ— Xfift&o 

(7)T/U^/uS^r^-r o {SU R 7 RXfRt <D'pf£< ki> 
^iI?-i[l-4(7)7^^S^fto R 9 & 

XttKilW 1 - 4 OT/^/H«r*t, fflU 
R 9 XtfRio<£>4>&< t fc— ^IBlS^Sk 1—4^ 
T/^^r/WS^^-To ) i^^y t^^V/W 30 

[0 0 18] »*«#J^»A*e>(^ ^zk3£ 

9 * If***) Sr£tr, *ffta^2Ky?L»^« 

[0019] #35Wtt N «na<ov^i"*t^c!>sKy?Lifc5R« 
mmi$L®*j$M \^xmhtitm?m^ y *L»^»re««? 40 

[0020] **w«t. wiE^i^-rtts&^sKyMfcaiw 

BSAtt«r*llkL. *3tffl**2fllft*tl- (DSC) jc*5*t 

[0021] *38WJi, ftliU^, *aEffl^MfR*ff 
(DSC) lcfe»t«il*»{bH*ft«flEKTIS*fbl»T«* 



[0 0 2 2] 

imwnnMnj&m] *»nic*jt^iL»*#y^-i: 
«t. #y?L»*^7Ky^-cote. #yfL»=»#y^-S: 
^tfo ^y?LK^^^y^-R^/xtt^y?L» 

[0 0 2 3] 9LK5(tfy -7-^)11^^11^ — Jtt 
Id 5 ^-5 0^, L< ttl 0^—2 5^-e*>5 0 M 

[0 0 2 4] fL»*^y-e-jr*3*t-5L- 
ffi&t5D-fLK*ttio»fiS:^^tt:L/Dtt s ioo/o 
-0/1 0 oov^fji-ckottft^*, K^ilLftSrW 

HD-?LK^^"r^^*ffiS:9 O^e/^/oWJi^tf- t 
[0 0 2 5] %Wt=*tfV ^-fi x Zim^s^—Xte?? 

f-vk &m&-*im?mv>j£$r k § ttfc t> ^ -e*> 

[0 0 2 6] ITU =a>>^g % T^fcT 



( 6 

9 

[0 0 2 7] &KT/l'=* — /U(Omt UTfl, t'X^^y 
— /Utcm^u>-^^>f K£tt*naS£ltfct><Oft^(£> 

ffzs*?*—/^ ^nyy, y/nr*>\ hy^fn 

[0 0 2 8] t Kn^^Jft/l^^lfcOffllJ: Ltll ^y 
6- 1 8 4 4 1 7*a*^E«S*L-C0^«t>^)#*S»Jf 
[0029] 7^ h>-£ ttil n y b\ e -Xz? 

[0 0 3 0] *L»*#y-^-tt, «*^*P^*fe*C-&J5K 20 
£tlZ>i><DX&>% 0 1"ft;b*>. M¥7 - 3 3 8 6 1f 
4*«L #^Bg 59-96123 

S*l4 4t, 3 1 9 8-3 1 9 9 JCIcK*© J: 5 fc»L 

[o o 3 i] mmm*m&&ft?Wf&. d- 

L~7^h\ D-^^^K, DL-7^f K m 
e s o-7^^Kx Xf^rtt^^^l^^OI/>-f^tc7)^^ 30 

[0 0 3 2] y * KS>*jjL tt»Xtf***fm* M 
xtf;*:S#fF4 0 5 7 5 3 7 fW»t, ^Bflffcl+IWfFttl 
I$2 6 1 5 7 2^»f, Polymer Bulletin, 14, 49 
1-495 (1985), RXf Makroraol Chera. , 187, 1611-1628 

[0033] z<Dm&Rj&\zm^z>tem'** m^mitz 

/U®^X N ^;U;fyixX s 40 

*X V fl—t7b=-WLXX. t^f^KxX^^^X^ 
fb£«k Sfr**X N IWk^X; ^n^^bE! 
fe\ »MblMfe\ *»M»3Rffr&* ; rh7/p tVi^ 
h^^^^^^ft ; -^-^^ yXo 

yf^ryf^^ft^; ®Hbt**^*(ni) ^ 

50 
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[0034] cixfc^^-et. ^XXI±^X>fb^^^^ 

TO. 0 0 1- 5li%gfit*fc5o 
[0 0 3 5] «*KJSf± % ±E*ttE^#a£T. MlfcWc 
ioT*46^ ItlOO-2 2 0tMlTff5C 
£ ^T'# 5 0 * Ac, #Hfj*F 7-247345 ^«t^lE 

[0036] r/u^-K^y-^— jKyiLK^^sKy 
9, #yfLK«^omiis^y^^^/uop r u>'K^«t 

K^SSfJ^f*. fflfif, ^y fLK^^-^y -^-x 
t^xxf±?L^3zKy^-i o ossas^^tLT. ^y?L 

K«^<offilKfl57Ky3i^x/H 0—10 0M<BH*T? 

[0 0 3 7] *»W^*3l^T. 4fy SL»£Jl^^ffiJ»K# 
y^^^/u (j^t, »K W^^yx^f/uj £^ 
5) fi, i«0/Ky ^-xfi2ffij^±cD^y ^-<z>m-& 

*^fcllBI»«r^3-/Uj5fc^fc^?>/j:5#y^—^ £ 
-XT'*?* h Wj?^«««E7lc«J*Mam-&UT»P>^ 

jjBWfls t: k p * # >^tk y - ft ^ t f 
*-y =f-e-a*^«-frufcii, mkjhmetm 

*Stt6#y^—C*>*ttf, *l^*tfcot{,J:<, 
[0 0 3 8] *»W^06fflSnSJBJDS«2Ky3i^7 t /i' 

fi, mmm ^ t mmm t &h ft 5 r 

TWls&s ^-<y^Kx ir^-<i/V^ N K^VR 
ft*ftf)fb*<*. Xfir^fe^iK^JWBWflejfts^lf feix 
So — fflJIS«^t-;Pt Ltli, xfi/y^y 3 - 

— >^ P^Srf-Vv^ ^ /— /Uft^fCO^y /U^ 
>fb^, JttJRCttfeORWffds— «W-C*)-5. r.^t^co 

t2-i o^r^^uyS, ^o«ixii^p7/i' 
^i/yStto^y^Hk^fcS. rneflBJKl*^ 

*/^^Kar^BBiis^^^-^o^^e,aRstt^^y 
^ -^b^^J^M^ ^ J: t) JiBJWJStf y 31 ^ ^ >\stmm * 

fcPtt. 2«m±ffl^Tfc«*>ftl\, 

[0039] ^fc. »iB««(OiRj±ofc«)ic#y 



( 7 

11 

j&s«>-5o ft^T. -tte> 3ffg^±(Oj«^fi, sKy^- — 

10 

[0040] iBttngsK y ^^/^(Dmm^co b a: 

^IWtLT, 4>*<0«jS*JW, Mil^H^fi/ 

yyuy^yyr^-hs ^7x^uy^y^y-y 

So 

[0 0 4 1] **W<&# y AIM*ttJKIi/iKfttt* %m%* 
yv-iooii^, y ^^^^/^jh^j;^ 
«HHt«i«r/u5 = ^^b*»4S-^ 0. 01-5. 01 

[0 0 4 2] *9&9i\zm*xm&#ffln* WKSMKttRR 
ffifB-Jttit (1) Xf± (2) *v 

[0043]^: (1) icjo^r, r, «*iSK^xfi« 

ig^tl~4(07/^/H^ft 0 Ri T^^HSJ^ 

l~12(D7/^Mif 0 R 2 &tfR 3 "C^^ttS 
j^m®^»l-l 2(^r/w^/uSi: Ltfi, **vk ^ 

|3^/K T^K S37;/K ^^y/K — 40 
/K *-**7K ^fyt^f/K SB3*-*?vK 

*t5o Mi fi. Li. Na x K»<OT/W# y&JRlS^ 
Mg, Ca»<0T/W*y±«4JWK^ ffiftJJK^-XttT 
/l^-?A®^£^-r o pfilXf±2«:SU qfiM, 

lXte2£SrT 0 

[oo44]S(D ■cssfttsyvsx^f/^jas 50 
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ffSLl^fcOi: LTfi. Ri : H, R 

2 : t-^f/l^S^ Rs : t -^^/^(Dh^^mf h 

[0 0 4 5] * (2) K*5^T. R 4 . R 5 RXfR 

x&&tmm*$ti~-i 2<nT/i'*/i'&&mT Q r* , r 
t trii, * (1) ^*5ftSR*»t/Rs -e#*ffc^>i: 

K^tf>T/M7 y^Mi^T-s Mg, Ca^7/My±I 
y±JB4k«W J ?-Xfiffi«&lH^i:#tt0S:«L. ^ 

r /u ^ n * ^ # « 1 xfi 2 £^-r 0 
[0046] ^ (2) -essnsy ^it^^^/u&jRJift 

co?*>> L^t)CDi: LTI1 W;ttf* R4 

R 5 : t-^f/ui, R 9 : y^/uS^)fc^^**f 

[0 0 4 7] y ^»rc^x/^JR«|0 5*,mflRSttr^ 

/NA-10, NA-11. NA-21, NA-30, 
NA-3 5mt), t*l^*ffll»II*i:Tl 

[0 0 4 8] y yix^f/uiJito^ 

[0 0 4 9] y 9LR3K«IIReA*tt. ^f B <^ 

MtUT, «Ha3J#JR#«y 7^/^***3 J: 

(3) -e**>**us^-<^^y ryy^e h— /Mb 

[0 0 5 0] zt^isi?}) ^f^yivyf V— /Ht^m^^tT 

^ (3) ^JSIr^T, R 7 SlT>*Re ^ R] — Xfi**oT 

r/u^r/i-^^^-r 0 mu r 7 xt/R 8 ^/>/^<^i,- 
*fi. mmm^mi - 4 (Dr/^/um^m-to r 7 

r 8 -e^Stt^KlRlS^Ki -4<DT/l>*/l>mt LX 

tt, ^^/uS^»^Li\ R 9 XtfRiott. M— 

~4 0OT/W^r/US^^-ro fib, R 9 RU ? Rio^^^< 

9 X^RioT^^H^J^lSJKT-ISl —4(DT/l-^r/WSt 

h—/Hk&V0h LTfi, R 7 Re : H, R 

9 : R,o : H<Dh<Dfcfr-£ Lt\ 

[0 0 5 1] *MHffl^f)tl5SSKi7/U^? 
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L i. Zru Mgc Aid (OH) »»tb 
(**K afiO — 5. 0. bflO — 3. 0 N cfiO. 1 
— 6. 0, dfil. 0 — 8. OfrigcU 

^i~o ) 

[0 0 5 3] *»HfcJBl^e>tL*'M' Kn^/HM Mfc 

otti^c ^/fcfr&i: LTIi. MBS4 6-2 2 80 10 
^An, #^Bg 50-30039 #^Bg 51- 

2 9 1 2 9 #^Bg 61-174270 

ffl¥6- 2 4 8 1 0 9 ifiCfEttcO^^^& 

&mm-tz>z.b&x%z 0 *»wjcist^rfi, * 
x<i> strta-jftS: (4) t^^ix^w^K, 

It Liu Mgo.e Ah (OH) i b C O3 -3.6 
H 2 0, L i 2 A 1 4 (OH) 14 CO3 • 4Hi O. L 20 
ii.e Mgi.z Al 4 (OH) 14CO3 ^ Lii.4 Mg 
0.3 AI4 (OH) 13CO3 • 4. 6H2 O. L i 3 2 
Mg 2 .4 Al 2 (OH) )2 C0 3 ■ 3. 3H 2 O, L i 
2 . 4Mga.8 Ale (OH) 20 CO 3 • 5. 2H 2 Ot£ 

[0054] *fc, ±e^>f Ko^^t-< v\\&m<n>%i 

y^/^yRrw y ^JH*^r<t#^r^/u^>'^ 30 
* * 4 if-et6« ufc t ^ t ttffl s e 

[0 0 5 5] *3BW^ffl^e>tt5ffiJD5ifi*/^vK^JR 
7-/uWt. 7*%is&, 7?!l^ ^y 

DKiF-ft 8 - 3 0 ^IIBJISlS*/^^»*^dsailffe>tt6o 
mz-&s -j-hy^j^ ^y^^^r^ 40 

y &JR ; ^/uvfri^ '<}) i?J*tj:if<DT 

[0 0 5 6] *3BW^*3l>-Ctt*8t#Ji: Ltffli/^ti5 
aS^i^^fUT, #^0. 01-5. Ogfig&Tfo!?, 
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[0 0 5 2] 

2c + 3 d-2 CO3 • n H 2 O (4) 

^5fc!9 N 5. Ofi*«f|5SrjBA.-5^#yfLK^» 

it, tfre##8i*<*y >-k^^x/^jbj£*3 
rs^< v *s y ^ y tr h -/Hk&Vo&mmm* ^ 

*>s MrB3!r«fc*«y V|fct*5vl'fc»!fc«:2 0-8 0 
It%gSi^T, ^gp^ii^JD^iri-^t J:t\ ISA 

[0 0 5 7] **W<o#y KttXttMBSLjftttlzitt. «N;i 
(*/i^) as#£L,v\, 

[0 0 5 8] ^mSb-r^ist/M* <D¥-1%%L 

&X9fa±X$Z> 0 
[0 0 5 9] ^k^^^v^A WE** 

n N 0. oi~5. omw&>h'tZ>z.bftifriz U< , 

0. 01-3. 0ltai^t6rt^J:^ttP o 
0. 0 »P©«i*36S*>*9 
»<b*v*\ 5. O»«f|5«±<0E**fci-Sfcs WJ9BJB 

[0 0 6 0] *»M^*3^-C. Mfc*#y^-fc*NM* 
5 0 «Atf, fL^^y h km 

mm&i&ft k &*ti?ti Y7-<zf\sisy x*m& l t t> x 
/w, ^^>-/<y-^^r^— % *—s<—$*-9—m$:m^x 
^r-fT^ix^o RK5R*y^-^*-&a»-c, m 

3RsKy-r-lc»l0i-i*ftftif«:ffll^*Cli:36ST?#5 o 
[0 0 6 1] S6lC*»W^*3*t*#yftifc»»||Blft* 
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mm. stmm. 36**k asm • fct* t*#k 
»j^<^#ajs^j^ga^ s tit ^rtst\ 

[0 0 6 2] 44Bno#y9LttX4inAlft4ll»:. *SEffl 
^M^Sft (DSC) K;fctt*i|gi6{b^-*ifiSi&s9 o 
-120t N ^L<tt95-ll 5t:-e£>9. ^rcojg 
AibfR*^ 20j/g #4 L < rtt 2 l J / g KJb 

[0 0 6 3] *»Mf4. ±ia#y aifc*»»iaj««bA^ 
[0 0 6 4] tfy&mj&mmmf&w&m&ik-rzia^ 

[oo6 5] zKyftttxwnaAM 

(DSC) l3:*3»tStt*-ftH>ft«««T*7^W*a« 

[0066] ^smoks**. yaitxar 
[oo6 7] *»M<o#ya»»»flBaj«««:*«-rs 

[0 0 6 8] **MRt^«TO|llft«l-J3^-C. #LS£^ 
tfy^-^MsF^WH 5 -* (Mw) fiGPC^flflcJ:^ 
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(AftHfHffiH* DSC-60) KJz'K 
h^l^y'Vl'ftl 0mg£5 O'C/m i nttl 

x:/mi n<D»mmgtx~mi£i'tt 0 ^r^B\mum^ j 
r s k 7113 (n§*»tf) tc, x-f 
•Mfcrtu j i s k 7110 (; s/^f+# 2 tKR 

[0 0 6 9] *&mic*$\,>x* j i s 

K 7 2 0 7 Afe^iiS^fifc^aSSrffi^Tto K«f 
4: tt* ftmftNff*0>mJirlci. 8MPa 

£&^5„ **W<BlfflM*#y ¥LK^jW^^p d p^B^ 

£L<, 1 0 Qt:£X±&£ t)»4Ll\ ±PS{*y£#><b;fr 
ftl^S, 1 4 OtiSffcS, 
[0 0 7 0] 

[00 7 1] [ j|J6« 1 ] ^ 1 K^-TIE-g^^ K7 -Y 
SJKU 1M^**tr9LltX#y -^-lUMfc^i/y 

^fettfe^uy h(ODsc*ayjeLfc*§*, 
isifttr— o 5*c. neA^bMttoje^i 1 6 
t:, tt»ft*TaflCtt 9 s^c. *NMb*fc*«:3 5j/ g 

[0 0 7 2] fc&ftfc^l'y h£8 ox:-eJI£ftlftu 

5 s e cK{S*>, »a**l-J:9 J I S%)'l4fFffi^K^ 

[0 0 7 3] [I1M2] Si fc^+iE'&jgfc^Srffll^ 
^tt. ^RJ«(cLT?L*»3EKy^-»J«ft^ 

IS*. ^A>fbt 0 -^MS^1 14t, ttdl^rbNIttaftd 
12 5U fefi<b»T«aSfi l 0 4t> JBSYbjR*fi 3 

3J/gtt)ofc Q »P)^l/yh^5), Hlfe^l^ 
m»lcLT»ffi*8l^<t D J I S^Jtt#*fflK®^>t^» 

[0074] mum a] miicTjk-tm&i&fr&m^tc 

^u-^hSrWfco » t^fc^ 1/ y h ^ D S C S: jlffi L t 

mm, »»{btr-^««fi9 9*C. IMIfbMttftfttti 

0 4t, fe*{b»TMSfi8 3^. ^ B Ml(i2 8 J 
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[0075] immm4i m i \^-rm^^^m^tc 

fes>fkt°-^MSiii i 2^, fe&ikmtem.m* 
i 2 2t\ ttfirftteTiastti o ix, ^ e ^a^4 
2j/gT*fcofc 0 m^titi^y hfab, mmmit 
mm^^TMfo&m^z*) j i sm&wmm%mK*m 

[0 0 7 6] [Hffi^JS] «U!:«-rE**»*:«^fc 

^^#1, Hffi^j i t mmic uxfLK^TK y ^-m^<D io 
IS*. Kr*flstr-^autf4i o o<c, tSAfcMfe&Aft 

[0077] itatm n mi \^-rx 5 ut 

^DSCSrSJSL^iiB*. ttdMbtr— *»«tt9 9t, 



20 
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[0 0 7 8] #<b*L/c-<W;y h£8 OtfJlSftftU 

*6*MfcffilwLfc«, £l!rm,g£r 1 0 o°c. 4 

fefl>ofc 0 »P>ixfc-<U^ h£8 Ott'^eit, £ 
e c »fflj««^J:9 J I SMfffffflttKii-S: 

[0 0 7 9] [lt«M2] *l^i-E*J*^*rffll>^i 

tt*. tt*fttr— oit, fe£k<tmtimMte 
1 1 st\ tt»-fb»T««tt 9 ox, t£&temm&i 6 

[0 0 8 0] 'febthti^U*, h£8 O^TSCSRfifeU, 
JfeteRffiKLfcSL MISMlOOt, »a«Flffl&4 

5 s e c\z&<>fc0ki*xttm!&M*rr<>tz7!>K w*mxz 

Mi^4 0t> ^£PB#P*1£4 5 s 
e ci^*p, ItfflfiBR^J:!? J I SWttlWBfflK^fc 

[0 0 8 1 ] 

[^1] 













ftfttf 


MSP 


ftStf 


BMP 




Mw= 1 60. 000) 


10 0 


1 0 0 


1 0 0 


1 0 0 


1 0 0 


1 0 0 


1 00 


1-3, 2 • 4 (p-* 
M 










0. 2 




1 


7JUS-^AtfX (2, 2 *- 


0. 5 


0. 5 


0. 5 


0. 5 


0. 5 












0. 1 


0. 1 


0. l 






* 1 
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2003-192883 



19 
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HJiW) 1 
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HltWl4 
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1 0 5 


1 1 4 


9 9 


1 1 2 


1 00 
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(J /g) 


3 5 


3 3 


2 8 


4 2 
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1 6 


CC) 


1 1 0 


1 1 9 
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1 1 8 
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5 8 
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(M Pa) 


7 2 
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7 2 


7 3 
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(M P a) 


3,188 


3,258 


3,214 


3.264 
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F^— 4F071 AA43 AB18 AB21 AB26 AB30 
AC15 AF13 AF15 AF22 AF45 
AH04 AH05 BB03 BB05 BB06 
BC04 

4F202 AA24A AA24D AB08 AB16 

AB22 AR06 CA11 CB01 CN01 

4F206 AA24A AA24D AB08 AB16 

AB22 AR06 JA07 JF01 JF02 
JN43 

4J002 CF181 DE147 DE247 DJ047 
EW046 GG01 GG02 



